The electronic spectra of MoO3S20 and WO3S20 are measured in aqueous solution. They are discussed and compared with electronic spectra of other thiomolybdates and -tungstates.
. Electronic absorption spectra of Mo03S2° and WO3S20 in aqueous solution.
* Ph. D. fellow from New Delhi, India. ** Visiting profes sor from La Plata, Argentina. 1 A. M ü l l e r and E. D i e m a n n , Z. anorg. allg. Chem., in press. 2 A. M ü l l e r , B. K r e b s , W. R i t t n e r , and M . S t o c k b u r g e r ,
Ber. Bunsenges. physik. Chem. 71, 182 [1967] .
should be interesting to see whether these spectra agree with those from the solid salts. In Tab. 1 details of the electronic spectra of M oO 3S20, W O 3S20 and other thioanions of molyb denum and tungsten are given. The spectra of M oO 3S20 and W O 3S20 obtained from solid salts in aqueous solution6,7 can be seen in Fig. 1 , the bands of these two ions agree with those which were predicted by us from the reaction products of the oxoanions with H 2S (cf. 1. c. 5) .
In the case of ions with C3V-symmetry the MOscheme is reasonably simple ( 
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Ref. Tab. 1. Electronic spectra of thiomolybdates and thiotungstates (band maxima in cm 1, oscillator strengths f and extinction coefficients £ in 1 mol-1 cm-1). a Extinction coefficients and oscillator strengths new measured.
sion cf. 1. c . 2) . The configuration of the ground state of M oO 3S20 and W O 3S20 is 2 ( l a 1) 2(2a1) 2( l e ) 1(2e)4(3 a ,)4(3 e)4( l a i.)2(4 e )4.
The first unoccupied M O is 5e. We are of the opinion that the first band in these ions is due to a 4e-^-5e transition. Though the l a 2-MO (which is the last occupied M O in the trithioanions 8) is a pure ligand M O , -this is not the case for 4e. This has also a contri bution from the functions of oxygen as well as from the functions of sulfur, but even more contribution from sulfur 2. Therefore the first band in both ions can nearly be assigned to a charge transfer S -M e. The same is valid for MoOoS.,20 and WOoSo20, where has the same energy, indicating that the contribution of the sulfur AO 's to the last occupied M O is nearly the same in the mono-and dithioanions.
The following five facts can be derived from the spectra:
I. The difference of the wavenumbers of ana logous bands vt of molybdates and tungstates of the same type is nearly 5000 cm-1, indicating that these relation between the transition energy of the longest wavelength band and the ionization potential of the ligand atom X (Fig. 3) . This also indicates that of mono-and dithioanions is due to a charge trans fer S -> Me. I I I . It can be seen from Tab. 1, that the fol lowing bands of different thioanions are nearly at the same wavenumbers (Me = Mo, W ) : 9 A. M ü l l e r , W . R it t n e r , and G. N a g a r a j a n , Z. physik. Chem. NF 54, 229 [1967] , 10 A. M ü l l e r and E. D ie m a n n , Z. Naturforschg. 23 b, 1605
The reason for a) can easy be interpreted because t4 and a2 are pure ligand (sulfur) M O 's and 2e and 5e nearly pure metal M O 's. The reason for b) see above.
IV . The spectra of both monothioanions are very similar, the band maxima of the tungstate are shifted to shorter wavelengths.
V. From II, I I I and Fig. 3 follows that the first band v1 of the unkown monoselenomolybdate and -tungstate should be nearly at the same wavenumbers as Vj in the diselenoanions. These are for M oO3Se20 : ä ; 22 000 cm-1 and for W O 3Se20: «ä 27 000 cm-1 (cf I . e . 10).
Experimental K 2W 0 3S • H20 and Na2M o03S were prepared as prescribed by K r ü s s 6 and C o r l e i s 7. It should be noted that these salts could not be abtained in a very pure form, therefore we did not measure extinction coefficients and oscillator strengths. But the impurities cannot be seen in the electronic spectra.
The spectra were recorded on aqueous solutions of K 2W 0 3S H20 and Na2M o03S with a Beckman-DK 2-Instrument in the 20000 -45000 cm_1-range.
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